Characterization of Mucor pusillus rennin expressed in Pichia pastoris: enzymic, spectroscopic and calorimetric studies.
The aspartic proteinase gene of Mucor pusillus rennin expressed in Pichia pastoris was characterized in terms of structural and conformational stability induced by temperature. This enzyme is 12% glycosylated, with a similar specific activity to the native fungal enzyme. The secondary structure determined by CD is mainly due to beta-sheet structures with an important contribution of aromatic components. The calorimetric studies were carried out in the temperature range in which the enzyme is most stable. The enzyme undergoes an irreversible, highly scan-rate-dependent thermal denaturation under all the experimental conditions investigated. Between pH 3.0 and 7.0, only one endotherm characterized the thermal denaturation of enzyme. At pH 5.0, the most stable condition found, the denaturation can be fitted to the two-state irreversible model. Thus the kinetic constant and activation parameters of the denaturation process could be obtained. Upon reaching pH 7.5, the denaturation is characterized by two endotherms. This evidence indicates the complex tridimensional structure of this enzyme. Finally, taking into account the conservative tertiary structure of the aspartic proteinase family we comment on our results with reference to the crystallographic structure of M. pusillus pepsin [Newman, Watson, Roychowdhury, Badasso, Cleasby, Wood, Tickle and Blundell (1993) J. Mol. Biol. 221, 1295-1309].